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[=r9£l S^SSl Color switching projection apparatus with two liquid 
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0 2 OS! 
OS" OS! 
49,000 & 

1. QQfAl- 9Ai|AH(£0)_ie 



39-2 



1020020055639 ^ °^> : 2003/4/15 

A>Al7lJL Xl3^^t- ^12^^^ 7>*|:E^ €«r«H , XU ^ Xl3^# 

o] ^14^^-4 *fl2 ^ Xl3^3M ^£ Xl5^#-§: ^ltb tlSS 

2^A}ol^^ ^Tfl^, 9l7}$\^ ^HUl^I ^ ^IH ^ Xl2^#-ir ^ ^^1-^ 

XU ^ ^^^AV^^uH- *fl3^ i£2*Hr ^llS^^;^^- ^ti|*Hr ^ ^741^, 

5(-4 v ^ ^*MH*1 XI l X13^^1 s^sm iaH4, 

^A}ol^ ^-^-^^H-Ei ^a>^ a||4 ^ *I|5^3M f^Sf ^-sl^H Xl4^}# 
# *fll^^h& XU^l-^MS, Xl5^# ^ *fl2^#£r Xl2ti>A>^ : v^ s . ) ^4 ^ ^ 

^ l3 An^ a 3? ]o S ^1^^171^ f^Tfl ^, ^ W74l» #a}3:> 

^ *fll ^ Xl3^#°l XH^W ^fl2 ^ X13^^-^1 *fl5^## ia?}^ 

£ 2 
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1020020055639 #^ ^*>: 2003/4/15 

?f- <2fl^j ^f-A> ^V^] {Color switching projection apparatus with 

two liquid crystal panel} 

£- l^r ^^•^7fls-^ 2002/0027619 AIM*! 7flAl^l ^ j&ig 

£ 3a^r »>^tr ^Hl°fl T^l^fe iL<?] 

S. 3b^r 5. 3a^1 A* ^tfltr H^, 

S. 4^ £ w>^tr ^HH ^H]^^ o^eflol ^.«>olu|# *)]<^tr 

S. 5a^r f^M5] <U^SL3, ^o] ^A}*}^ ^-f ^a}^^ ^ 
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1020020055639 #3 2003/4/15 

£ 8a^ ^>^1 SLSl 

£ 8b^ £ w>^tb ^*HH ^wl^l^r 7fl^ ^3.^ ^Sf ±L9l £^ 

1 ; ^ 2 ; x>^*I €3 

3 ; 1-eH o>oi^i s o]E^zL5floiE-l 4 ; <H3H 

5 ; ^ €3 ^ 6 ; ^13€^ 

7 ; -f-H *le1 8 ; ^ 

9 ; °13H #«>oiui io ; ^7^1 

lla, 18a, 18b ; A/4 12a ; aflUiH-^ 

12b ; ^2^*^ 12c ; ^S^V^M 

13 ; y J ^^b] 14 ; ^] ^ ^ 

15 ; mm<3 #%7] 16 ; 31^ 

17 ; 24 ; 

24a ; v}^3- 24c ; X/2 
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1020020055639 «^ Q*}: 2003/4/15 

28a ; aflM 28b ; 

28B ; *Hl^Bl 28G ; *%2*ttf 

<29> JjL 7 flSl <3«^ ^-v^o. J= A > ^A> ^Ss}- ^>#*1 ^ 

^-^-1: 7>^1^ aV^, ^^Hr 7fl^7> 4^ 7>^1 

Cf. ^A>^1^ %^£.7}2] ##tr ?1S7> <§M*m 

7>^lcf. ^A> ^H>H #A>^ Zlfl^ ^-^o] ^ ^ Bfl^-^ #sfiL 

^T^}^ ^7># n^l^H 0 ) *Vcf. 

<so> aj-^x] «j c^x) j=a> ^-^o] oie^ ^ o. 1^^.^ 7>^1^ 2 ^ 

*fl 2002/0027619 A1JL<>IH 7flA]<g dj^^M £ l°fl H*l*r4. 
<3i> s. l-=r #2:^1-^ , psg^^l «JH#(210)£r 3E^ ^ ^!%7] (Achromat ic or 

neutral polar izer)(215Hl ^*fl W% ^S7l(220) ?J , ^2:71 

(230)41 ^cfls. ^a}^. 4 ^S7l(220, 230)rr ^^SZl ^^ol o]7}sH 
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ZLAA^r AA ^^°-£- ^AA. AAA A ^7] (220, 230)^ A^%: ^17>^ A 
A Sl^Ul^H *r t± ^(active stack) £ 

# ^S7lS. 3^ ^ 5U^. 31^^ ^lim^ (240)^1 An ^%-ASLS, AAA^ AM 
A^ AAA^lS. A AAA. ^A ^-^71(245; neutral analyser)^ ^2:7H AA\ $\A 
51^1 

<32> ^ ^7l(245)» ^-AA tAA-& efl = ^-4 ^L^^-ol A^AA, $}^-A 

A Zl^^-ol ^-^^1 V\}^A ^, A}Afl#ol ^ ^ o^4. ^71 #A}# 

£r ^112^EK250)1- ^sH*}^ sfl^^ AA°] ^i^- «]iHHlBK260)^^ uV 

AA^A ^mAtt ^ ^ A^-A^-S. ^AA =J-A/^ AAA AA(B/G 

sequential panel 270)* 3^<5}JL, eflH.^ AA A^A A (260)« ^4"*H 31^- ^ 
v S(280)^r S^^cf. 

<33> ^-Efl^ jft^ ^^Hhlr tz/2 A^ AAA?}^- °1 ^ ^=21^(260)* 

^4*v ct-* ^av ^(200)3. SLS. AAA A^A A^A AAA A ^ P 

AA efl^^-o) ^i^- A^AA?) AA ^*z)A (260) A ^>^1^(200) A°]A 
A sfl^-Mlt]: AA ^^(290)1: A ^AA^ PAA 31^* SAA efl^^s. 
A. n^/AA AA El (290)21 A3-A°1\ "T-A^r ^A <r ^^7l(295)# 
A AAAA ^3^(205H1 S^s^ <$AA ?S^St A^AA A ^ 9XA. 
<34> ^- 7 } A^im*]^) AAA 2AA if-A AA$= =iA/A^- A^ «(270)* <>l-g- 
*H =lA A ^AA\ A A A A A* AA^Sls. -S-aH ^A^-S.A An) A 

A°] 1/33. A^A?}™-£- ^3.A(205)A S^fe A^A ^AAA AA. 
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<35> IT}- eM , £r °}^JLX} ^ ^Wlfe ^ 7 1 ^ 7 B 

<36> £ ^tg£. ^-71 71^^ 3^1-1- 

<37> «3j^^ #A>^>^ ^ ^-*j-^;<2j. #7] ^ ^ Ej-^tfl <2] ^ afll^ 

<38> ^"71 Sj-^tfl*^ % ^ ^11 ^ ^2^^ -^4 ^ tilA>Al7lJl *fl3^ 

^14^^-3)- a o v 7 ] ^2 ^ ^13^^-^1 ^15^%^ ^ltt #^3.5. 71tt 

<39> <?17>51^ ^HUl^I tcfel- #7] 1 ^ *)l2^^-8: ^ ^]1 ^ *fl2«>A}:& 

W ^113^^8: ^S^r *H3*>^M^§: ^l*Rr s^J- ^ ^Tfl ; s>|- 

<40> ^-7] 3^ #«MHH *fll ^3^^^1 X^fe 

<4i> ^-71 ^ei el^oi^-^ ^-*h^S.^-Ei <yA>^ ^4 * *fl5^#^ ^JL!- 

^■7) x\}4**^ # *U^^r <#7] ^l^V^r^S., *fl5^# ^ *l]2^^8r ^alA^^S , 
<#7] *U ^ *fl5^# ^ ^13^^ ^|3^>*^S. ^^\7)JL, ^7] A]l *fl*l AS 
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31; g 

<42> ^-7] ^ W31« #7l *fll ^ ^13^^-^ ^£ ^IH^W ^ V 

7i ^12 ^ *il3^#°l *ii5^#* ^a?!As 71 ^ ^-a> ^l^i- ^-tii^> 

<43> #7} ^Tfl^r, 

<44> #7] ^Aj^-g- #A}^ ^71 #A>^ "J^^fr ^ o.^. ^ 

<45> ^7) 2:^ ^TllTr, ^71 ^ f-eH o}o] ^lS <?lEiZL3HEi A>ol^ 

^3. ^Hl «JH# ^ 7>^^^. ^TsHr A] ^Ei# ^«l<5Rr ?H «>^*> 

^. 

<46> ^7} ^% #^Ml.Tr, 

<47> ^ ^ 3X|-^-cfl^o| #0) ^1^^^ ti}-AVAl7lJl ^2^^^ ^ 

4A]7l^ ^ofl cflsfl 7l^^l ^Tfligofl ^7flfi1 HSl#ol tifl^S]^ 

<48> ^-71 ^ #*M1 ^ Sth 

<49> ^-71 4^711^ HBl^^l ^A>igo11 JHWi^^ ^^l^r>^ ^A>^-^- *}#*Kr n>i 
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1020020055639 #3 2003/4/15 

A^oil $1*1*>3I #71 HBl#* JMKV ^ *H2$ ^Sr-i- ^U^^^^- €3^1 

<5l> #7l £5^f ^ efl ol ^ #71 711^1 H^^l ^Tfl^o] ^ofl cfl^fl 45£ 71^^ 

^1 ^°1 wV^W. 
<52> #71 ^efl^Ell^olcl-. 

<53> #71 3\.%xj\<X°] ^|1 1 ^ ^12^^-^lJl, ^"71 <^^£r #7l *fll ^ ^2^ 

^ ^11^^^ «>A>Al7lJl ^I2^^^"i- ^MM?!^. 
<54> #7l 2j-#tfl<*£>l ^ »U lfl*l ^13^^°1J1 ( ^"71 #7l ^1 ^) 

Z\)3^$\ ^HQ «VA>Al7lJl ^2^1^^# ^Al^Cl-. 

<55> #71 ^ e)A>ol^^ ^^m, 

<56> £Qo\ ol7Hl £r#3HH ^7l 2fll^^-£- ^^1 7l _2.H#BlHH ?1 

-H, ^"71 *fl3^#£r ^M-A^lfe ^Ume^El^-, £r#3HH #71 *ll2^#-g: ^KM^ 
J2.H#3HH ^A^lJl, #71 *U3^^£r ^l2^e^Bl7V #ol*l &*\3, *\ 

ajjl ^ aj^^l tifl^sH, #71 ^ll-t^r #A>^ #71 *H4^#4 #71 ^12^* # 

a>*>^ *fl5^^M: ^-71 s*# ^ #*M15- 3l*jM7iTr ^ ^^R 1 €3; 

<57> #71 2^ i^R 1 ^BH^ ti>A>^ %-§r #71 ^ ^ ^3. «VA>X| ?] ^ 

*13; ^ 
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<58> #7l €3 ^-71 JfH #3.#<>fl ^^1*>^, ^7) ^ 

^1 tb^-. 

<59> <^7]*], #7l ^ ^S)-^^, #7l ^S] #A>s}^ #7l 

^14 ^ *fl5^^8: #^]^ A oH^ ^S-S ^-71 3*# WTflS. ^^l^r H-Bl 

# <^1H f4°m;t T^l^-. 
<eo> # 7 J 2^ s]a}o]3.^ 

<61> # 7 1 ^a] i^R 1 ^E^ ^A}^ #ofl ^1^^^ «VA>Al7lJl 

<62> # 7 1 afll xfl^l *fl3^E^ #efl^^l^ €^°H, # 7 1 ^ feflitfl^ 

<63> # 7 J Qtf ^^l 45£5- ?M ^^^l. 

<64> #71 -f-H. n]E|^ #7l +$\$ *>^-°fl ^l^, M"^ 

^>7fl wfl«i^ ^ill^ei ^ #7l ^#2}- *ll 1*1^1 ^AS. tiflM ^12^1 e^S. ^l-f-^ 

<65> #7l ^13^E1€B^ #71 €^21- #7l 1*1 &| %^S.^°)} ^*1 *Rr 

<66> #71 2^ E]^>ol#^ ^^Ml^ #7l S|-# ^Tfl A>ol^ Jfr^g. #ofl # 7 1 

^14 ^ *ii5^#-a: ^*Kr n^n «a 3 t^isrt wi-^w-. 
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<67> #71 W #«M1 A>o]^ #^5. #<>ll A/4 

<68> #71 \/4 #71 £|-# ^ A >°1^ #33. ^Hl 3.SDfl^ ^^"7l» 

<69> #7l 3.3.^ ^%7}^r ^ #5lH SE^r <*dH ^ ^ 1: ^ 

<70> #71 3*-# ^ ^^MItt, 

<71> #71 *fll ^ ^l2«>A>5rl)^ol uj-^1 tifl^SlJl, #71 ^3^>2fl^^r afll ^ *fl2 

<72> #71 *fll ifl^l ^|3^>^ii^. ^^ J f°H ^7fl*H ^ 31 £4" 7>^1^ 

5J0I tal^^t}-. 

<73> #7l ^1 ifl^l ^W^o. <g A >i£ #ofl X/4 tl-1 ^«1^ ?H 

<74> #71 ^^s. 

<75> A o V 7 ] £e| 5lA>ol^^ ^ 7 ^l S .«.Bl ^A}*}^ #71 ^4^^ ^ ^1^^* # 

7l ^l^}^^ # 7 | ^ #7l ^12^^-* ^-71 ^^^V^hvgs. tiVAVA^lJl, # 

7l 1 ^ ^^^cHlA-l AA #71 *fll ^ A2*m%: ^71 ^^IS. 

A>Al7H, #71 ^ e)A>ol^^ ^-^l^E-1 ^A>^ #7l *fl4 ^ *fl5^# ^ ^"71 
*fl3^#* ^7l ^13^^;^^ 3=L^ A ] ? 1J7 #71 ^13^1-^vg^A-l ^"71 ^13^^"* 

«>a>a171^ ^-^/aVA>^^- 7 >*lfe ^ H J ^HelEi* ?al^4. 
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<76> #7l ^-A> A>o]^ ^-^S #71 € 

<77> A o V 7 l $>\-o]r= wflc #7l -f-A> -f^Tfl A>ol^ ^-ofl 7l^S ^^Mr 

<78> ^71 ^A> ^741* #A>^ ^-71 *fl4 ^ ^5^^"# #^A]^ ^ 

eq olnl^l- S^s>5L^- #^ofl rfl«q ^ ^A>^1 JeL7>o1^7}- ^4H1 

<79> #7] *fll^^gr ^|2^^ H^.%o]JL, *\}3*^£r o]x^, 

s&7] aIoV^-oIjl, #7} *fl5^£- <SS.4-^-°m. 

<80> ^7} ^11^^^ S^^^lJl ^2^^^-^r P^f^^^. 

<8i> ^^-$r j^^- A]^^(PCS; Polarization Conversion System)^)- Qz] e|A>ol 

Al^Efl(CRS; Color Recycling System)-!: ^wl*}<*l Ji^H ^ 

<82> o]*> M. ^A]^ofl 4§ ^-A> ^Ml^l 

<83> jr 2 fe H>sl-3i*V ^Al^ofl r^s. J=a> 7>^1 a. ol SiTgo.l 

<84> £ 21- , ^AHiofl 4f. ^-^(l)^ ^el-o] 6>oi 31 
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€^(5)5+ ^13^2.^^(6)^ Jf-S. v}£\(7)Q i^R 1 ^(8)^ HBl^ ^> 

o]ui(9)» ^wl*Hr ^ *fl*l ^aV^^^a, 12b, 12c)-§r 

^lhI^ SH£ %«Ml<2]- ( ^^^Hel^(13)l- ^l*Kr %^S, ^Ml^h 

(DM #^(1HH ^#3^ JL-§:3-°3- ^^It}. #71 St 

<86> ' #^l(l)olH *i^Kr y o V ^-5.S. #5^0] o>ol olE^eflolEK3)l- «fl*l*} 

°i &<&2\ ^Ajj^-o. ^ A^aioi ^-^>Jl ^r^\n) ^ Sl^r. M(D 

*>^#-a- ^a^(i7)<Hi a^si^ ^^-^ fE^iHt *r 

<87> £ 3a^r ^7]1# M-^vfl S^o]^, £ 3b^ £ 3a^ ^ A-& 31- 

<88> 51 3a ^ i 3b# , #71 ^ ^ #«Mm, tfl*fl ^a}*} 

^711^, 45SL 7}-jr°]l[ A*}^ H^#(24)ol iafl<i£ H. 

<>MM(4)5. 5.^(24)^ ^l^lfe #efl^Efl^BV(24b)^l ^3^, 

HE)#(24)^| ^A>tgoil^ jncfls ^Ee^-ol^^^ *>t£ P>^a(24a)7> Hfll^^, 
(24)^ ^A>Tgofl^ n>^a(24a)^ cfl-§-£)7fl A/2 ^^£(24cH ^€^h 
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^ ^ olcf. ti>A}%^- ^#0.5. l£2)-^t}. ^ Sl^^^r #3]^ 

Efl^ ^sJ^s] 3#»fHM| <^^-t)-. n^-eM, #31^313 ^(24b)^ ^-S^CP^) iE 
cfl^o) ^ jQ^-oll^ o]^^ nl^^l 

(G) ^ lr-¥-(B)^l °^HHr ^4- 31 J=, ^ ^ # ^ ^ W sHlMI^ 

S^^-g-^CGs, Bs)* ^>Al7lJl P^#^£-(Gp, Bp)£r 

(Gp, Bp)£r K/2 ^^(24c)^r *4*>^1 S^^^S , 
^ ^ ZLH ^ l:^-^ S^^-g-^l 3l^#£r 

<9i> *}*1°V, £ Sb^Hl #efl^EflsJ^-(24b)^r ^ 

^-gr^* tiVA>Al7lJL P^^^ ^^>£^ ^ig- ^ iS\]ZL%9] P^^&SL 

^3=^(24)^ #A}igofl ^^1^1: K/2 ^^(24c)^ #4^^ S^^^S 

o) ^ ^ %^t\}% #a>*>^ ^ eflj=, * S^^-grW. 

<92> ^efl^Efl^^ ol^.^ o.^ 100%<H1 ^i%JL -!:-§: 7}*H tflt!: °J: 

7}AlfAjoilAi 150:1 o]a o v^ ae^AEf ^cf. #efli 
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Efl ^ -n^r «?>^, ^ #7}, -fre] 71^1 nflo. ov^^v a]*^ ^ 

o) ^^.g. ^Hl^l ^rji <>HH(4)-& ^*Hr ^Hr7fl^ H^l #(24)^ ^ A 

^ofl §efliEfl^B]-(24b)^: S^al = s|#(24)^ ^a>^ 45H 2^*V 

^ ^ ^ -I- 31 (24b HI ^ ^1 «>A>*>^ #A}<5>5!^- 

t}. s.^ ^^^^ #A>Al7l7l ^«fl = ej^(24)^ ojAV^^m iB^lHlEflS 
^ p>^a.(24a)» ^*Rrdl, ^3.(24a)^r 5. Si #(24)^1 ^V^l iicfls. «fl<l 

§}al p>^3(24a)7> $M ^A^ofl o^A>t!: #efl^l ^ ^-(24b)* 

^ ^ H£]#(24)£l #^>^^1 #^3.^1 A/2 ^^(24c)# Hfl*l*H 

<94> ^ t&Q %^}* # A >^r ^ ^ei e^W^ %1^7lH «g*>3r4. 

<95> £ 4^r *>\A°\ #«>o]ui# ^sqtv ;§e-] s1a>o1^^ ^^)# j^tflt!: 

<96> £ 4 « #2:^, #^31^, W ^ ^^Hl ^-3)- 

iE^b «VA>Al7m ^Hl^Bl(28B)^- ^12€£1(28G)7> ItflS ^l€(28a)^ 
*fl2i|(28b)3. o^o^^ ajej ^EK8)^, ^ ifl^l ^(8)2}- q-^V7ll tifll 

^ *l]l*]e1(27a)2}- ^l^ei(27a) ^ €^(8)^1 ^S^je-Il tifl<l5l^ *ll2*l 

&|(27b)S. ol^^^ s.3nl&K7)^ ( 2^ ^fl^J ^eK8)^- *fll*l aU27a) ^ 
3. ^Hl ^*l*Rr ^l3^Ei(6)# ^l^_Vrf. £ 5^1 €*H ^(8)^ ^a}^] 
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<97> ^ll^(28a)^r ^"^1 *Hl^(28B), *}-^<>ll ^2^eK28G)7> Hfll^l 7>*H , 

^l]2^(28b)^r ^ofl ^12^BK28G), *Hf<Hl ^1^ (28B)7> tifl<I^ ^St 7>^lc]-. afli 
l3(28a) ^ *fl2ia(28bHl ^7]-s)^ ^l^l(28a)^ ^1^^(28B)^- ^2^(28b)^ 

^2^ (28GH1 ^-*H £>g-tfl# ol7H>Jl <>1 trfl ^l^(28a)^ ^^Bl^ *fl2il(28b)s] 
^l^El(28B)^r -SL^^l- -n-^l^H ^4 o_^Bfl» aV^rf. 

<98> X)i ^x] ^3^B^(28R, 28G, 6)^ ^ €&l ^(5)^ fJll^fl^ €B|ojT*| ( 

iEfl&j ^[Ei^ o^H(4)oil ^^^^ s.efl^Efl^^-(24b)^ ^^i^ 

^^^>2.S. o)6\] rfl^l- ^ a. ^^4. 

<99> £ 4* %^}^., ^ -$-^7fl# #A>tb efl^^-(R s +Rp)^ S^^-g: 

^ lr^(Gs, BsH ^ ^ei ^£l(5H ^^W. 

<ioo> tfUi f^sf ^r-g- €3 ^(5H1 ^^>tt 3l^# ^ 

-g-CRs)^ tiVA>s]^ ^H. ^lei(7)S. f^n P^^^(Rp)^ ^e^ ^ 

(8)3. ^= n]ei(7)^l 2)11*1 e-i(27a)5L efl^=#^ S^^^r 2)13^ (6H 

P^^^S. 'Ssj-sH ^ll^l&l^a)^ ^2*1 ei(28b)«- ^ ^ 
%i ^(8)3 *lei(7)£l 2)12^1 e-l(28b)« U=^r efl^^ S^^^-(Rs)^ 

*fl2*lel(28b)i4 2fll*l&|(28a)*lH ^VsflS alA]-^ ^13^ (6)1- -f^}^ P^^^- 
(Rp)A^ ^sj-^H ^sl ^Ei(8)S. 
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<ioi> <*|7H, #«MH S^^^-^l efl^^-o] ^a^Vi}^ ^ ^(5) 

rfl^l ^13^B1(6)1- 4 s * ^(5)^ S^^^r-i- 

§o S ^sj-Al^lc}-. efl^^-o] P ^^«-( Rp )o. ^ €^(8)-& 

<i02> -g^f-#^ zi^^-^ S^^^r(Bs, Gs)£r, ^ll^(28a)5l tfJfofl <£|*ltb ^l 5 !^ 

(28B)7> ^.H^HfloUL *>Jfofl ^^]tV ^2%Bl(38G)7l- ^Bflol^ «-j=l^-( Bs) ^ 
aJ^Sfcn. zl^^-(Gs)^ a}^^ ^^l&i(7)S ^l^(28a)°l -i-f-^KBs)^: J f 

^#(Gs)£- «>^l7l^ Tj-o f ;*H2ia(28b)£: iHtflS #^<*fl ^ *1 tb *fl2€^ 
(28G)7> ^"Hfl7> S\JL ^1^B^(28B)7> -gr ^7}- =L^(Gs)^r ^*H^ ^ 

<5>jl #^^-(Bs)^r #-5.^1 e) (7)5. *fll€(28aHH ^V^M n l s 1 

(7)« ^Rr ^.^^(Gs)2f *H2€(28b)°lM ^>S)°1 ^H^lei(7)l- ^*Kr Ir^CBs) 
^^(7)0^ alA}^ cfA] i^^l ^e](8)1- °1 ^ n^CGs)^ 

l^f#(BsH *)13^(6)* ^-sj-^el-jl ^^>Bfl^ *£§Hr 

<ios> ^eH, ^ei ^(8)» #*>*Hr ^ ^lll^(28a)2] l-f^ 

^(Bs)^ eflH^ p3g^-g-(RpHjELiiL #Afs>^ *V^eJ-#(M)o.3. M-eI-M-ji, 

*fl2€(28b)s] zl^^ S^#^£(Gs)4 511^-^ P^#^£(RpH 

^-(Y)ol q-ej-Tdrf. CM £ 21- ^-S^>^ , €*H ^(8)# t^Vtb ">^1^(M)^ 

<i04> 51 5a ^ £ 5bxr ^ ^-wMHOH] *b ^-^-^ = S^KKr ^ 
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<105> ^3^}«(12c)3. t3-«S*MI °J^H^7l = B]^ °13l 0 l #»>°1 

<ioe> s. 5a# #^r^ , H2]f <>MH ^clui (9)2] <1J tJ-^S. eflH.#°l ^Affr}^ ^ 
^- Qo) ffH7} A>ol^l t§Aj£)^ 5fliio_3. # A >*>^1 3 

t^H7} #BjI= 5flBio.s. efl^ol #A>^cf. 
<io?> ^ 2^ ^EK5)^ 511 = ¥ *}:E*Kr £#^iLS £-e]tr #°ltr ^ 

<ios> ^^^i ajxhh 4^ j=a}#*i^ 2^ s1a>oi^^ ^-tj-^is s/g^ 

<i09> cfAl £ 21- ^S€r}^, €3 slA>o]#^ ^7fl# *}€e}-#(M) ^ <tS.-f^ 

(Y)£- ijlsIM ^*M1(10H1 si*fl ^^s(-^4. 31^ ^-«Ml(ioH 5-^ 

^ lielM #«M1(10)2}- y J^He]Ei(13) aVo^ ^Aj-ofl d) wfl *1 3 ^ 

X/4 ^^UlaHl 21*11 ^J^^fr Ai^^-^s. ^^Jl ^#7l (llb)<Hl 

21*11 71^^^-Aj-Eflo) sfro] ^fl^Slol #H^^rl-. ai"1^ ^^-7l(llb)^ ^ 

(LCP; Liquid Crystal Polymer) ^ ^S.f-eH 5^1^-1- #eH(LPP; Linearly 

Photopolymerizable Polymer)^. ^^4. ELS.^ ^^(llb)^ ^ ^ ^ 

1-^-^-4 P^#€ efl^* f-^A] ^jl 7}^^%^: ^Tlti^. 
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<no> %ygs. ^v}^^ W ^ ^He1^(i3)^ ^ 

^1 ^ ^2w3rA>^;^(i2a ( 12b)S AA 7±%^\5L efl^^-g: ^S^V^C^c)^ 

<lll> 2)-^- ^ ^tAtt *fll vfl^l ^3*]:^ ^(123, 12b, 12c)5. =^^A. 

<HMfe ^l«VA>^; 1 i (12a) o r ^l2^V^r^(12b)^r :=L^#*, ^3ti>Al-^;^( 1 2 c ) 

efls.^ ^S^rcf. afli 3\ ^^^^^(^a, i 2 b)^ q-^Tfl wfl^^Ji, ^l^>^r 
-i(12a)^ "J i=elBl(13)^ #JjL ^W^^H ^Epg-(M) ^ 1-^ 

^ ^s^ji, ^]2^\^U2b)^ ^ ^/^h^H ±r <t3.^-#(Y) # H 

^^-o. ^^Vc]-. ^H3WKl2a, 12b, 12c)^r ^ ^ ^^^\(13)S\- A 

*VA\%^(\2<i, 12b, 12c) A>olofl x/4 ^^&(18a, 18b)* ^>c£| sn^Ef 

<ii2> =^ ^s^3l ^H^l^i «o v #^^ afl^^ zl^ ^ Ir^^l til^fl efl^^ 

^ * ^^--g- ^1 ^ ^l2tfVA>;M(12a,12b)* eflS-#* ^S*Hr 

<U3> g^, afli ifl^l aflS^V&^Ctfa, 12b, 12c)£r ^43 

31 7}*)^ *)U ^ ^12^^^ (12a, 12b) °\) ^a}^^ -1-^- 3\ 

=L&^o] ^\}7]t}jL ^fll vfl^l ^3^>^: v a(12a, 12b, 12cHH 1" 

<114>' 3E. 6afe *fll ^ ^l2tiVA>^:^ ( i2 a; i 2 bH %f>\±r ^^H*! ^ lr^(G, B)°l 

^^1^ *fll ^ ^l2tiV^^(12a, 12b)* 3^Kr 7 A^r ^o}^ o)^o] ^ o. 
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o\ 2^t$ 3)1^4 £ £f ^.o]ji oic}. *fll ^ ^2^>^: 1 i(12a ( 12b HI S^s)^ ^ 
^-f-#(G, B) o. cg^oi q-El-q-^l 8>ilt*| ^ z\}2*yA}$-^.a2a, l2bH 

tl: ^513. %<=>] ^B}^ # ^ 5a4. 

<H5> 51 6bTr ^*fl£) ^-f *fll ^ ^2ti>A>^ r vg( 12ai i2b)<^l n^l ^ -l-f-^CG, BH S 

sfl^-i; $_o)jl oXv\. 

<iie> ^*flS^ £ 6b^l Al ^ ^12^*^ (12a, 12b)^1 ^4] J f^- 0 l 

<3<3(12abH ^fll&t}. ZL^l ^ #^#°| ^^(12ab)ofl^ Al 0 J:#(CH 

ae5}o|i 5rfl^o.S. u|-e}\+c}-. Stb S££ *fll ^ ^l2a>A]-^ : vg( 1 2a ) 12b)^ 7>^>^ 

<117> ole^ ^*l^r ^^(12ab)^r ^l^^l ^«fl, 5L 8<^1 5L*]& £o] ^ ^2 

^}«(12 a , 12b)ofl ^J:#(C)°1 M-B^q-fe ^(12ab)-8: ^fl*> 
*1 3] 51^- ^(12S)SLsL ^^^}JL ^3^^(120)^1 -S-^tb ^11514- # 

(12S)* <8^*tK 

<H8> SL 7^ ^ %^7fl» -^^"tb 4^- ^ ^ ^TlHH ^^-i- ^^>5L 

<119> S^^^ !-^^& O] ^H&)BK13)51 ^/OlA^oll^ ti}A>£|c>| TSllltilA]- 

^(123)3- ^ aQl^V^C^aH*! ^1 ^ U ^5.21^(13) 

# S^^Eflo) ZL^^ ^ ^HS)E1(13)^ ^3f/ti>A>TgoflAi tiVA>£]<>| ^ 

2 tiVA}:£v:g (1 2 a )sL ^ ^2^1-^:^(123)^^ ^S^ 0 ! t±X\ ^ 
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(13)« *J=W. P^^^ll^ zflS.3h& m% ^ +5.z\t\(l3)2\ ^f^H 
*\}3*}*}^m2c)3. ^l^tb ^ ^l3*VA}#-i(l2cHH ##2:SH 4*1 *J — — ^1 

£i(13)« fM. 

<120> ^lialA^iiC^a)^]^ 1:^4 ^^V^SC^c)^ ^ >t<^H ^a}-^ efl 

c^-o. Hi 13)3] ^/^V 1 ^ -S-^V 1 ^^ p V^^(M)^: 31 

Aj-a. ^oflAi tiU}^ eflJ=%-£: ^ ^iH&)Ei(l3)^ ^/^^H ^M- <!S.-f^-(Y) 
* «8^*M n^V 3!^(16)<i| ^S. ^l^W. ^^(16)1- «^S.-^^-(Y)4 

*}^M#(M)£r 4^7})^ $H y.7}ol£S ol^-^^l ^H^(17)^r ^1 *>M"^ 

<121> *fli ^ *fl2<£A}^( 12a) 12c )S S^^^fl^ W ^ ZL^^-CBs, Gs)^r 

A/4 ^^^r ^ «i f-^-^^i P^^^S. ^i^Elt 
^A>^^(16)S ^t}. ^S^A^^dgc)^ og A ^v p^-^^ efl = ^-(Rp)^r X/4 ^ 

7> S>H-EL Bflc S}El(14)S *4-*H P^^^r^S. ^5^4. 4^*1, ^W^(V7)S. 

^^^M^l 23 &| elA>oi#^ ^tilsl^ 3^*1 

^p-til^H ^>^(17)S *J=*>*r 31 ^, 1:^^ ^^Bfll: S^#-MS S.^ 

<i22> £ 8a ^ 8b^ ^ ^Hfl^l ^3.^4 *>%*!tb ^*HH #*1 
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<123> ^Ajoflofl rcj-s- ^-a> ^*HH^ *f|l ^ ^I2^>^: v i(12a, 12b)^g- 

^ = 21^(13)3 M-^l wfll^H ^^M- ZL^^g- ^ \3U>«H -tfoi^ ^-^ 

SHz] Afls.^- iH^ll- i^-S ^rf. 

<i24> £ 8a^l 5L*1€ ^sfl^l ^5L^ $ t^SS *H8«Hr €^^-^-4 W-^Bj-^ir 

W n>3]B)-#* <8#-§: s^V-s^t ^p-s^ 

(17)£r ^15.4- ti>A>^vgofl oj-g-^b 7j <tS.-^^ ^l^^l 

<126> tfl*] z\]3»y*}3&^(l2a, 12b, 12c)^r ^g-M ^ €°1 'HlS.-f 

^(12s)-a: 7>^l£.S- «J iHe]EKl3)« ^*fl <^}-*Rr efl^(R)-& ^2:^^ <3 

- »§o S ^-^^Jl ZL^ ^, ^#(G, B)£r ^S^^l $}5L^- #(12s)^ ^■ 
^ o)Z\z\o] ^£tf. XI 1 Xl3«]:A].^ : vg( 1 2 a> i2b, 12cHH 31^-, =L& 

^, ^ iHe)EKl3)» -§-4*H ^1^(16)1- ^^(16)!- 

^#<?1 v\^%(M)3}- efl^^-^ ^^<y <tS4- 
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<£=gsl sj-^^g- 3X^\. ^\*&^ ^l^H # 

ol^V ^ A}ol2] cgc*^ *))7^H ^ $14. 

<128> a o V 7 1*V A>^M ^13^5. 7l7flS]ol Sil^.M-, ^.#£r ^ ^ 

t^*Hr ^^1^7l^C|- ( tiH^?V ^c^o} ^j^A] SflA^^o) tVcf. 

<129> ^ ^.O] ^Kf- 71^ £-0><^ ^o) ^1^1^- 7 >^1 T.}^ 
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1] 

«: #«M1 ; 

^■7} ^ sj-^-cfl^^ # ^ *fll ^ ^2^%* ¥^ ^ aV^l^ji *fl3^ 

*fl 2^ 7>^£^- ^0.5.^ , ^-71 *fll «2 *{|3^3M 

3fl4^#-4 #7l ^2 ^ *)13^#°1 ^15^^ ^-°ltb 71^ 

^71 3}-# #^3HH ^2:^ *fll ifl*l ^113^^1 <^#c>l 

^7) ^ BW°1#13 ^TllS^-Ei ^A>^ *j)4 ^ *fl5^^ 
^ #7] ^14^^- ^ *fll^#^r <#7] m^l^S., *\)5*A% ^ *fl2^^8r ^2^}^^ 

5., ^7] *fl4 ^ *ll5^# ^ *fl3^#£r *ll3«]:A}-^ s z|z| ^a^ji, #7] *fll vfl^l 
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^ JfA} ^7il;# i^Vfe- ^8-2-3. ^> 

[$^* 2] 

3i 

# ^m*>^ 7>^Aj 3gEiS C] ^Hl*m ^-^3 AS *m ^> 

4] 

*a i 5a°H, ^ 

■ 

71 ^ <*}^°1 tfltfl 7}-^o]^\ 3.^3. 4^7flSl Hel# 0 l tifllsH 

5] 

*)] 4 ^1 9X°]*\, #7} WXIfe, 
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\/2 ^*l*Hr 3* ^8-2.3. 

[3^* 6] 

j$ 7 ] ^H^r ^1-71 4^r7fl2l M^l <M 4551 7]^-^ 

^1 Sj-fe 
7] 

*H 4 %H1 

^■71 #31^31^^ ^ 

13 t 1 * 8] 

*fl 4 

^-71 ^ ^ *lll ^ *fl2^ ^MjI, ^7l <^^gr ^7} 1 ^ afl2^ 

*1. 

[*j^ 9] 

*ll 4 %H1 a^h, 
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#7l ±$ B^tfle^ m Ml*l #7l #7l afll ifl*} 

A> #*1 . 

[^^& 10] 

*fl 1 *<fl Sft°H. #?1 ^ e^W^U 

4-e- £r#EJMH #7] afli-aj^-g- aVA>A]7i^i .2.h#3HH ^4*1 

#7l ^]3^#£r ^4*1 71^ *lU€e1^4, £r#3H>H # 7 1 ^|2^^-i- 
JL :2.H#Efl<HH *?-^A]7]3L. #7l ^13^^ ^4^l7lfe m^^7\ 

*l]l ^ ^l2^o] yfllS]^, #7] ^fll^a-g- #A}iEr>^ #7] ^14^^-3)- 4V7I *|)2ii-§- 

#a>^ ^5^^ #71 sH 1 " ^# ^Mls *l3H7lfe- 5gei ^eV, 

#71 + ^£HH HlA^ ^ #71 ^E^S ^M^lfe 

#71 ifl^} 3gEi<2}- #71 -f-ZE. nle^ A>o]^ ^Aj-ofl ^*1^, s£ 7 ) ^ + 

e);» ^l*Rr 33* a^io £ ^ j=a> 
[^^8- 111 

^1 1 * *ll 10 %H1 ^^H, #7l SlA>o]^^ #*Ml±r, 

#71 1^ i^^l ^E^# f^-^ #71 *fl4 ^ *fl5^^§: #ol*l #%3. 

S. #71 s)-# ^# ^-n^S. ^^H^ HSl# oleflol 3LW>olui;l- ^l*Rr ^ 
^-5- #*1 . 
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[$^<8- 12] 

#7l ifl^ og A} ^ #ofl ^13^^ *fll^#^Sr£: ^H^lJl 

13] 

*n io %hi a^h, 

^-71 afli ^13^ #31^31^ ^e1°1 3^g- ^^SlsL 
14] 

12 5fl°H, 

#71 ^ ^£-1 ^Ei^r fSlliEfl^ ^E]o] B.^ O.^. ^ ^> . 

15] 

*n io sa°H,' 

^7l i^^l ^E|fe ^ofl 455.3. ^A>^1 ^J-i- ^AS ^ ^> 

l^^-Q 16] 

10 %hi sa^i, 

*}7ll «fl<l£ *IU*1E| ^ ^"71 ^lnl^ofl ^zl-oj- ni]<g^ ^12^1 e^S °l^f-<H*l 

3* ^-2.3 *>fe ^ A > 
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^ 10 9X°]*\, 

#7) ^|3«sl«E|fe #7l ajej ^3 ^Bi<4 ^-7] ^linle]^ ^S^SHI ^*l*Kr 
53 # *m ^> 

18] 

*H 1 %H] &<>H, 

A J-7i ^ ^7) sj-^a- ^ ^hi ^-71 

[^^d- 19] 

*a is sa^h, 

3 ^til^ ^ ^SLsL -&}±r ^} . 
[^T^ 20] 

19 *<H1 SX^*], 

^7) X/4 ^-71 5H£ A>ol^ ^-^^ ^ofl 3S .ufl^ ^^-7l» 

c 

3 ^l*Rr ^ ^> 

21] 

*ll 20 ^1 9l°]*\, 
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5)^ 3* ^SLS. Z}tt ^} #*|. 
22] 

*fl 1 %H1 &<>H, ^7} #«Mm, 

^-71 *m ^ ^2ti>A>3ifl^oi 14^1 wfl^^ji, ^7} m^\n^ #71 *u ^ ^2 

23] 

*ll 1 %H] $1°^, 

^ IRJi^L *m ^4 
24] 

3- sfb ^ . 

25] 

71 ^1*]^}-^^ ^- 7l ^5^^- ^ ^1-71 *fl2^^g- #7] ^2^^^^ tiUl-Al^ja, # 

71 afll ^ ^tiVA}^^ Z^-Z| ^"71 *fll ^ *fl2^#^ ^71 ^-A> ^7)1 3. -f- 

*M7lH, ^ ^a>o]^^ ^^^h.^ °Ja>^ Aj- 7 i ^ 4 ^ *fl5^# ^ ^71 
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#7l ^S^V^S ^-^}f}Ji #7l ^IS^a}^^ #7l *fl3^#* 

e 

A} #*1 . 

26] 

*11 1 %H1 

#71 #^3. ^Ml^ #71 ^f-A} #^1 A>ol^ ^-^5. -#ofl # 7 ] ^ 

& f^Mlt f4sfe #71 *H3^#S1 ^U^^^-i- ^12^^^:AS 

HflS. ^Bl# Dl ^Wl^m ^3 S>^r #*1. 

27] 

c 

*ll 26 %H1 

#7l Sl-ol^ wfl£L #7l ^-A> ^Tfl A>o]ol %7%3, #ofl 7 ]s$ 

^SHr #^ <S 3 ^l^Kr ^A> #*1. 

[3^# 28] 

*ll 1 # ^ 23 ^ &<>H, 

#71 #71 ^a> ^^11- #a>^ #71 *fl4 ^ ^15^^-* #^1^ ^ 

c| olcl^l- ^ofl rflsfl ^ ^A>^ ^7fl£l $llolH.7>ol^7> °fl 

tflsfl cfl%lo.S. Hfl^S)^ ^lolU7H^ ^efl°ll- n^Hr 7 A^? ^$SL3. ?>}±r ^} # 

*1. 
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29] 

XI 1 ^, Xl 4 %\ Xl 8 Xl 10 %V Xl 25 "^-^1 5tl°H, 

^lAfl^ -a-^ojji ^2^^ ZL^#<?1 ^-g- ^S°-S is}^ -f-A} 

[^T 1 * 30] 

Xl 1 Xl 8 Xl 10 ^, Xl 12 Xl 25 Sl^r Xl 26 Sa^-H, 
Xl3*X#-£r ^^-S *Kr ^> 

[^t 1 * 31] 

Xl 1 %\ XI 10 ^ XI 25 %M1 5U<X*I, 

#7] Xl4^#£r Alol^-olji, ^-71 Xl5^%-& <&3.^-%9l *m ^> 

32] 

XI 1 *J- ( XI 4 XI 8 *ch XI 10 XI 12 HL^r Xl 26 %H1 , 
^a} . 
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IS. 3al 
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27a 27b 
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IS. 5a] 
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6a] 



12b 



12a 




[51 6b] 



12b I2ab 12a 
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